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In insurance mathematics,risk theory is the mainly contents of insurance
risk theory,as can supply a very useful early-warning measure for the risk of
the insurance company.It has important theoretical and practical significance for
insurance company.Risk theory is mainly that how to make sure of the methods of
probability and stochastic process to establish mathematical model, according to
some actual situation about insurance company’s management, and analysis its
surplus process to give some means to calculate ruin probability. This paper has a
lot of improvement from different angle in the foundation of classic risk model,so
we obtain different risk model ,give some expressions for the ruin probability and
discounted penalty function .
In the classic risk model,premium is a constant,claim process is Possion
process and its parameters is aconstant .Chaper 2 of this paper popularizes it from
the following aspects:on one hand in the Markov environment premium varies
with the state transtition,and the parameter of the Possion process also varies
with the state transtition .On the other hand this paper consideres interest and
investment factors,gives the connection of the two kinds of aspects.By analysis of
the risk model,we discuss the ruin probability and show the effect of these factors,
generalize the relate results.
In chaper3 this paper considers Erlang(2) instead of Possion process and














surplus reaches precise number,premium will vary.This kind is two-step premi-
ums.By analysis of the Gerber-Shiu discounted penalty function, we get integro-
differential equation for Gerber-Shiu discounted penalty function, then use the
especial result and common result of the integro-differential equation and some
known result to obtain the expressions of Gerber-Shiu discounted penalty func-
tion.
Finally all the works in this thesis are summarized and some prospects are
proposed.
Key words: Ruin probability , Integal equation, Variable premium, Cox
processes Gerber-shiu discounted penalty function, two-step premium rate, integro-





































`xJ[aG`g	8(kmz&-JUgS}FGa8)}1}FGp}7Q`J}S[ M`J;|}7Q |Bn%J->}D	gS PoissongS Lundberg&g}
19039}7x(T℄}9g Lundberg }GJ90rÆr22}6?/;K}6?{G Harald Cramers&}x2=jO} Cramer- Lundberg}GJ+y}"}22`|haCramer 6?}D	gSpi HansU.Gerber Cramerxwr7QFGp}
2ÆI9C-O#QvzFGp}7Q(U{JFGp}7Q6r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i#CV-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Gerber(1979)[18], Grandell(1993)[25],Asmussen(2000)[6], 62 (2002)[30] 
1.2 
gpFNbJuwJ--$^ Lundberg o Cramer H\+yNk}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(1)p?.1[D	. Xi 1 i g}p?p?/ {Xi}{i∈N} %6
i.i.d. D	./1hLa*; F (·)(UF F(0)=0)[s µx #F σ2 < ∞
(2)p?zm}##[D	. Sns ngp?	}bUF 0 < S1 < S2 < · · · <
Sn < · · ·a.s.
(3)p?zm}##[D	. Tk 1 k-1gp?zmbo k gp?zmb}#F T1 = S1,Tk = Sk − Sk−1,k = 2, 3, · · ·5EB<
D	. Tk sÆya*;D	.[1h2s λ}2*;JLa}*;k2s K(x), La}22Hn ET1 = 1λ
(4)p?zmgS[D	gS N(t) 1 (0,t]#6p?	}g2
N(t) = sup{n ≥ 1 : Tn ≤ t},t ≥ 0 U supφ = 0r Φ 1ÆUJ-$( N(t) 2s λ(λ > 0) } PoissongS

















U(t) = u + ct −
N(t)∑
i=1
Xi,t > 0 (1.1.1)J( U(t)  t bJ;}>%Wf u > 0 1J;}\>GJ2 c > 0uv#($v(	S(t) = N(t)∑
i=1
Xi Ep?gSsB3r Poisson gSJ( N(t) sBD	gS N(t) 1 (0,t]6p?zmg2sB2s λ(λ > 0)} Poisson gSw N(t) = 0 S(t) = 0 p?/ Xi %6 i.i.d. D	./1hLa*; F (x)(UF F(0)=0) [s µx #F σ2 < ∞ U {N(t), t ≥ 0} h
{Xi, i ∈ N} zÆy'9--$B->RE'J;sxU|}_^>Z





λµxU θ > 0 Ns_6{ (relative security loading).^d PossiongSX`LgÆy)o-$}Æy)a {ct−


















y~z}|x { 59g5<_}/B6#WfgSa8\6NJ;FGGu TsJ;}&gFGb%NFGb (ruin time),`h` 1.2.2 J--$}FGb T s
T = inf{t ≥ 0|U(t) < 0}, inf φ = ∞ (1.1.3)R2ue T = ∞ msJ;Z9FG
Lundbergo Cramer7Q}2>{UJ;H+FG;%NFG; (ruin probability) OsdJ;xU>%}z
)*X`->}^ h` 1.2.3 J--$}H+FG;s
Ψ(u) = P (T < ∞|U(0) = u),∀u ≥ 0 (1.1.4)S}H+	k;s Φ(u) = 1 − Ψ(u).h` 1.2.4 J--$}`# t6}FG;s
Ψ(u, t) = P (T < t|U(0) = u) (1.1.5)ue t → ∞ 
lim
t→∞
Ψ(u, t) = lim
t→∞
P (T < t|U(0) = u) = P (t < ∞|U(0) = u) = Ψ(u)US`# t6}	k;s
Φ(u, t) = 1 − Ψ(u, t) = P (U(s) > 0, ∀s ∈ (0, t]|U(0) = u) (1.1.6)J}-p}G9kB;b2oIB2}7QhUi#FJ|zo}:eLundberg o Cramerx[6?}22GX|zFG;}\GHF} Lundberg9o Lundberg-
CramerG=1mv*}#5tFeller(1971)[17] Sx[F!}Su[p?##o_;J|℄S}	kk2 (sur-















p|zFG;}1m|g)FG;F} Lundberg9Beekman(1974)[16] D℄4+} BeekmanYJi#JFG;P}`Gureev(1998)[24]BFG;}4+>Kalashnikov(1996)[26] o/P (2002)[31]7QFG;}4+>{U
(1)Ψ(0) = 1
1+θ
(2)Ψ(u) = Ψ(0) + λ
c
∫ u









Ψ(u) ≤ e−Ru, ∀u ≥ 0
Lundberg-Cramer G=1mk}J2 C |






























)nF n·e (u)J( F n·e (u)1Dt*; Fe(u)} n-YU F 0·e (u)1 [0,∞)|})k2`




0 u < 0
1 u ≥ 0.
(8)FG;|>P













.we}:e(u[z	82 R Y*	82 R HN}V(J[




e−stΦ(u, t)dt = 1 − y(s)exp{−u · L(1 − y(s))}J( L(α) = ∫ ∞0 e−αxdK(x) 1p?##HF*;k2} La-












y~z}|x { 8G9kVdJ--$}7Q_G|}:ei}`Fv}OeGerber o ShiuJ--$FG{U}BA->KQvi} Ab{J;FGWg} X = U(T−) o Y = |U(T )| =
−U(T ), X1FGP}6#WfY1FG}XBUdFGbFG}XBoFGP}6WfzÆ|r*;{U}7QOFG7Q}->#'ux [2232]F|BT} Hans.U.Gerbero Shiu(1998)[20] T℄ÆAk2 (Gerber-Shiu k2) 
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